It is expected that further increases in the data density of hard disk drive magnetic recording systems will require that the read-write head be placed as close to the magnetic media as about 3 or 4 nm, and that it will get some assistance to lower the media's required high coercivity to permit writing. Such assistance could be provided by local heating of the media to about 400•C, and presently much industrial effort is focused on the realization of the heating by a laser. The use of laser optics is well developed for optical recording, but its adaptation to magnetic recording is not straightforward because the light from currently available lasers cannot be efficiently focused down to the required spot of less than 30 nm, and because of the design, integration and reliability issues.
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In this paper we compare different mechanisms of heat transport across nano-scale gaps and suggests that local heating for HAMR with sub-5nm spacing can be more efficiently achieved by a Joule heater that is simpler to fabricate than laser-based optical systems and is less destructive for the nano-scale transducers than laser radiation which may lead to their structural damage and short duration life of nanoscale transducers. This paper also outlines a rigorous approach to the analysis of heat transport in nano-scale layered structures like those arising in the HAMR systems and elsewhere.
